Dormant young corms of Arisaema sikokianum, A. ternatipartitum and A. yamatense were planted in a soil mixture of Kanuma soil, Hyuga pumice, leaf mold, Akadama soil and vermiculite in equivalent volumes with or without 1% (v/v) chitosan. The corms were exposed to 3-5°C for 0, 2 (only A. sikokianum) or 3 months, and then grown under natural temperature. The breaking of dormancy of the corms was affected greatly by low-temperature treatment. Corms of all three species remained dormant without a low-temperature treatment. In A. sikokianum two months of low-temperature treatment was inadequate, but 88 to 100% of the corms sprouted with three months of the treatment. Corms of A. ternatipartitum sprouted 92 to 100% with three months of the treatment. A. yamatense corms exposed to low temperature for 3 months sprouted 28 to 36%. Chitosan in the medium enhanced the growth of A. sikokianum and A. ternatipartitum, while the effect of chitosan was not clear in A. yamatense.
INTRODUCTION
Arisaema is a genus belonging to the Arum family (Araceae), and more than 100 species are distributed in a wide range of areas: East Asia (such as Japan and China), South Asia (such as Malaysia, southern India), eastern Africa, Mexico and North America. Some Arisaema species are very popular among Japanese wild plant collectors because of their unique form and ecology.
Some Arisaema species are in danger of extinction (NT II; Ministry of the Environment, Government of Japan, 1997). Although they are perennial herbaceous plants that adapt well to temperate forest floor areas, recently their habitat has become restricted and isolated. Some Arisaema species may disappear soon if their sustainable reproduction is disturbed, because they have a long juvenile period. Therefore, conservation of their habitat is required and picking corms in the habitat should be prohibited. Sufficient corm supply by nursery production of seed-propagated plants would ensure their conservation.
This experiment was conducted to determine the effect of low temperature on breaking dormancy, and the effects of chitosan on the growth of corms in three Arisaema species native to Japan. Chitosan is a new soil conditioner whose growth stimulating effect was reported in some vegetable and ornamental crops (Utsunomiya et al., 1998; Chibu et al., 1999; Ohta et al., 1999 Ohta et al., , 2000 Ohta et al., , 2001 Ohta et al., , 2004 . Chitosan (made from crab shells, Nakalai Tesque Inc., Kyoto, Japan) was pulverized in a blender, and was sifted using two sieves (0.5 mm or 1.0 mm openings). The corms of each species were planted in 5x5x5 cm cells (about 110 ml) filled with a soil mixture consisting of Kanuma soil, Hyuga pumice, leaf mold, Akadama soil and vermiculite in equivalent volumes with or without 1% (v/v) chitosan.
MATERIALS AND METHODS
In order to investigate the effect of low temperature, the trays were placed in plastic boxes and subjected to 3-5°C for 0, 2 (only A. sikokianum) or 3 months starting from June 17, 2003. After cooling, corms were grown under natural temperature conditions in a 70% shaded glass house after low-temperature treatment. Sprouting was recorded weekly. Measurements of petiole length, corm size, number of primary roots, maximum root length, whole fresh weight, fresh weight of the aerial portion, and fresh weight of the underground portion were made on January 15, 2004 just prior to all plants entering dormancy.
RESULTS AND DISCUSSION
Sprouting was greatly influenced by low-temperature treatment. Corms of A. sikokianum from the late August sowing showed poor sprouting without low-temperature treatment. In soil without chitosan, 48% of the corms sprouted with two months of low-temperature treatment. On the other hand, 100% of corms planted in both the chitosan mixture and control soil sprouted when subjected to three months of low temperature (Fig. 1) . Similar results were obtained in the corms of A. sikokianum from the late October sowing (Fig. 2) . The results indicate that A. sikokianum required a low temperature for breaking dormancy, and three months of a low-temperature treatment was more effective than a two-month treatment. A. ternatipartitum appeared to react strongly to low temperature, as did A. sikokianum. Ninety-two percent of corms planted in the control soil and 100% of corms planted in the chitosan mixture sprouted when three months low-temperature treatment was given (Fig. 3 ). In the case of A. yamatense, low-temperature treatment was also effective in enhancing sprouting, but the rates were only 28% and 36% in the control soil and the chitosan mixture, respectively, suggesting three months low-temperature treatment was inadequate for breaking dormancy of this species (Fig. 4) . Alternatively, the age of the corms might affect the sensitivity to low temperature.
Since no sprouting corms were observed without a low-temperature treatment, the effect of chitosan was evaluated in the corms treated with low-temperature. The numbers of leaflets in A. sikokianum and A. ternatipartitum were three in both the control and the chitosan mixture. A. yamatense produced 4.6±0.3 and 4.0±0.3 leaflets in the control soil and the chitosan mixture, respectively.
With three months low-temperature treatment, A. sikokianum plants from the late August sowing grown in the chitosan mixture produced significantly (P<0.05) larger leaves and corms compared with control plants (Table 1) . On the other hand, growth of A. sikokianum from the later October sowing with two or three months low-temperature treatment was almost the same in both the control and the chitosan treatment (Table 2) . A. ternatipartitum grown in the chitosan mixture was significantly larger (P<0.05) than control plants except for petiole length (Table 3 ). In the case of A. yamatense, no growth enhancement in the chitosan mixture was observed (Table 4) .
Chitosan added to the medium enhanced the growth of A. sikokianum and A. ternatipartitum, while the effect of chitosan was not clear in A. yamatense. This might be due to the difference of corm age. 
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